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DETAILED ACTION 
Specification 

1. The disclosure is objected to because of the following informalities: 

In para 0020(PG-PUB version) there is a typo in the line that reads ''XDSL irefers..." 

In para 0036(PG-PUB version) the line that reads 'The registers 126 to 128" seems as 
though it should read ''The registers 124 to 127". 
Appropriate correction is required. 

Drawings 

1. The drawings are objected to as failing to comply with 37 CFR 1.84(p)(5) because 
they include the following reference character(s) not mentioned in the description: 110, 
120, 201, 210, 215, 401, 410, 420, 430, 440, 450, 460, 470, 480, 1112-1114. Corrected 
drawing sheets in compliance with 37 CFR 1.121(d), or amendment to the specification to 
add the reference character(s) in the description in compliance with 37 CFR 1.121(b) are 
required in reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. The replacement 
sheet(s) should be labeled "Replacement Sheet" in the page header (as per 37 CFR 1.84(c)) 
so as not to obstruct any portion of the drawing figures. If the changes are not accepted by 
the examiner, the applicant will be notified and informed of any required corrective action in 
the next Office action. The objection to the drawings will not be held in abeyance. 

2. The drawings are objected to as failing to comply with 37 CFR 1.84(p)(4) because 
reference characters "200"(figure 3 and 5) and "201"(figure 6E) have both been used to 



Application/Control Number: 10/644,561 Page 3 

Art Unit: 2634 

designate the end result of the modulation. Corrected drawing sheets in compliance with 37 
CFR 1.121(d) are required in reply to the Office action to avoid abandonment of the 
application. Any amended replacement drawing sheet should include all of the figures 
appearing on the immediate prior version of the sheet, even if only one figure is being 
amended. The replacement sheet(s) should be labeled ''Replacement Sheet" in the page 
header (as per 37 CFR 1.84(c)) so as not to obstruct any portion of the drawing figures. If 
the changes are not accepted by the examiner, the applicant will be notified and informed of 
any required corrective action in the next Office action. The objection to the drawings will 
not be held in abeyance. 

3. The drawings are objected to as failing to comply with 37 CFR 1.84(p)(5) because 
they include the following reference character(s) not mentioned in the description: 1100. 
Corrected drawing sheets in compliance with 37 CFR 1.121(d), or amendment to the 
specification to add the reference character(s) in the description in compliance with 37 CFR 
1.121(b) are required in reply to the Office action to avoid abandonment of the application. 
Any amended replacement drawing sheet should include all of the figures appearing on the 
immediate prior version of the sheet, even if only one figure is being amended. The 
replacement sheet(s) should be labeled ''Replacement Sheet" in the page header (as per 37 
CFR 1.84(c)) so as not to obstruct any portion of the drawing figures. If the changes are not 
accepted by the examiner, the applicant will be notified and informed of any required 
corrective action in the next Office action. The objection to the drawings will not be held in 
abeyance. 
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Claim Objections 

1. Claims 1-9, 11, and 12 are objected to because of the following informalities: 

In claim 3, line 5 ''wherein at least../' seems as though it should recite "wherein said at 

least one..." This also occurs In claims 5, 9, and 11. 

In claim 5, line 2 ''said at least one multiplexer" lacks antecedent basis. 

In claim 7, line 11 "wherein said plurality of adders" lacks antecedent basis. 

In claim 9, line 1 "said at least one multiplexer" lacks antecedent basis. 

In claim 11, line 1 "said at least one multiplexer" lacks antecedent basis. 

In claims 1-8 and 12 please change "QAM" in the preamble to "Quadrature Amplitude 

Modulation(QAM)". 

Appropriate correction is required. 

Claim Rejections - 35 USC §102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a 
printed publication in this or a foreign country, before the invention thereof by the applicant 
for a patent. 

2. Claims 1, 2, 4, 6-8, 10, and 12 are rejected under 35 U.S.C. 102(a) as being 
anticipated by Zhang(US PAT# 6,430,228). Zhang discloses a QAM modulator that uses 
lookup tables to map parallel data in order to reduce the number of multipliers. Regarding 
Claim 1, Zhang meets the following limitations of the claim: 
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a serial-to-parallel data converter operatively connected to receive serial data, wherein said 
serial-to-parallel data converter converts a string of serial data to a plurality of parallel data; fig 1, item 
21 

an I and Q mapper operatively connected to receive said plurality of parallel data and determine its I and 
Q locations; fig 2, Item 47; (Column S, lines 21-40) 

a plurality of look-up-tables (LUTs) operatively connected to receive and store said I and Q locations, 
wherein the I LUTs are configured Ii to In, wherein N is the highest number of I LUTs of said plurality of 
LUTs, wherein the Q LUTs are configured Ql to Qx, wherein X is the highest number of Q LUTs of said 
plurality of LUTs; Abstract; (Column 5, lines 21-40); fig 6B 

a plurality of adders operatively connected to receive and add said I and Q locations stored within said 
plurality of LUTs, wherein said plurality of adders are configured Ai to Aan, wherein AN Is the highest 
number of adders of said plurality of adders, wherein each I and Q having a particular subscript are added 
in the adder having the same subscript to produce output data comprising IQi to ICJiqn; fig 6B 

a plurality of registers operatively connected to collect and store said output data comprising IQi to IQiqn; 
and (column 5, lines 10-46) 

a digital to analog converter operatively connected to convert said output data comprising IQi to IQiqn to 
analog data. (Fig 2, item 53) 



Regarding Claim 2, Zliang meets the following limitations of the claim: 



a serial-to-parallel data converter operatively connected to receive serial data, wherein said 
serial-to-parallel data converter converts a string of serial data to a plurality of parallel data; 
fig 1, item 21 

an I and Q mapper operatively connected to receive said plurality of parallel data and determine its I and 
Q locations; fig 2, item 47; (Column 5, lines 21-40) 

a plurality of look-up-tables (LUTs) operatively connected to receive and store said I and Q locations, 
wherein the I LUTs are configured Ii to In, wherein N is the highest number of I LUTs of said plurality of 
LUTs, wherein the Q LUTs are configured Qi to Qx, wherein X is the highest number of Q LUTs of said 
plurality of LUTs; Abstract; (Column 5, lines 21-40); fig 6B 

a plurality of adders operatively connected to receive and add said I and Q locations stored within said 
plurality of LUTs, wherein said plurality of adders are configured Ai to Aan, wherein AN Is the highest 
number of adders of said plurality of adders, wherein each I and Q having a particular subscript are added 
in the adder having the same subscript to produce output data comprising IQi to IQiqn; fig 6B 

a plurality of registers operatively connected to collect and shore said output data comprising IQi to IQiqn; 
(column 5, lines 10-46) 

at least one multiplexer operatively connected to collect from said plurality of registers the subscript 
output data comprising only odd subscript output data from said output data comprising IQi to IQiqn; fig 
3b 

at least one multiplexer operatively connected to collect from said plurality of registers the subscript 
output data comprising only even subscript output data from said output data comprising IQi to IQiqn; and 
fig 3a 

a digital to analog converter operatively connected to convert said odd subscript data and said even 
subscript data to analog data. (Fig 2, item 53) 
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Regarding Claim 4, Zhang meets the following limitations of the claim: 

a plurality of look-up-tables (LUTs) operatlvely connected to receive and store I and Q locations, wherein 
the I LUTs are configured Ii to In, wherein N is the highest number of I LUTs of said plurality of LUTs, 
wherein the Q LUTs are configured Qi to Qx, wherein X is the highest nunnber of Q LUTs of said plurality of 
LUTs; Abstract; (Column 5, lines 21-40); fig 6B 



a plurality of adders operatlvely connected to receive and add said I and Q locations stored within said 
plurality of LUTs, wherein said plurality of adders are configured Ai to Aan, wherein AN is the highest 
number of adders of said plurality of adders, wherein each I and Q having a particular subscript are added 
in the adder having the same subscript to produce output data comprising IQi to IQiqn; fig 6B 

a plurality of registers operatlvely connected to collect and store said output data comprising IQi to IQiqn; 
(column 5, lines 10-20) 

a first multiplexer operatlvely connected to collect from said plurality of registers only odd subscript output 
data from said output data comprising IQi to IQiqn; fig 3b 

a second multiplexer operatlvely connected to collect from said plurality of registers only even subscript 
output data from said output data comprising IQi to IQiqn; and fig 3a 

a digital to analog converter operatlvely connected to convert said odd subscript data and said even 
subscript data to analog data. (Fig 2, item 53) 



Regarding Claim 6, Zhang meets the following limitations of the claim: 



a plurality of look-up-tables (LUTs) operatlvely connected to receive and store I and Q locations, wherein 
the I LUTs are configured Ii to Ih„ wherein N Is the highest number of I LUTs of said plurality of LUTs, 
wherein the Q LUTs are configured Qi to Qx, wherein X is the highest number of Q LUTs of said plurality of 
LUTs; Abstract; (Column 5, lines 21-40); fig 6B 

a plurality of adders operatlvely connected to receive and add said I and Q locations stored within said 
plurality of LUTs, wherein said plurality of adders are configured Ai to Aan/ wherein AN is the highest 
number of adders of said plurality of adders, wherein each I and Q having a particular subscript are added 
In the adder having the same subscript to produce output data comprising IQi to IQiqn; 6B 

a plurality of registers operatlvely connected to collect and store said output data comprising IQi to IQiqn; 
and (column 5, lines 10-20) 

a digital to analog converter operatlvely connected to convert said output data comprising IQi to IQiqn to 
analog data. (Fig 2, item 53) 



Regarding Claim 7, Zhang meets the following limitations of the claim: 

receiving and converting a string of serial data into a plurality of parallel data; fig 1, item 21 
determining the I and Q locations of said plurality of parallel data; fig 2, item 47 

storing said I and Q locations in a plurality of look-up-tables (LUTs), wherein the I LUTs are configured Ii 
to In, wherein N is the highest number of I LUTs of said plurality of LUTs, wherein the Q LUTs are 
configured Qi to Qx, wherein X is the highest number of Q LUTs of said plurality of LUTs; Abstract; 
(Column 5, lines 21-40); fig 6B 

receiving and adding said I and Q locations stored within said plurality of LUTs, wherein said plurality of 
adders are configured Ai to Aan, wherein AN is the highest number of adders of said plurality of adders. 
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wherein each I and Q having a particular subscript are added in the adder having the same subscript to 
produce output data comprising IQi to IQiqn; 6B 

collecting and storing said output data comprising IQi to IQiqn in a plurality of registers; (column 5, lines 
10-20) 

converting said output data comprising IQi to IQiqn to analog data in a digital to analog converter. (Fig 2, 
item 53) 



Regarding Claim 8, Zhang meets the following limitations of the claim: 



receiving and converting a string of serial data to a plurality of parallel data; fig 1, item 21 



receiving said plurality of parallel data in an I and Q mapper and determine the I and Q locations of said 
plurality of parallel data; Abstract; (Column 5, lines 21-40); fig 6B 



receiving and storing said I and Q locations in a plurality of look-up tables (LUTs), wherein the I LUTs are 
configured Ii to In, wherein N is the highest number of I LUTs of said plurality of LUTs, wherein the Q LUTs 
are configured Qi to Qx, wherein X is the highest number of Q LUTs of said plurality of LUTs; 6B 

receiving and adding said I and Q locations stored within said plurality of LUTs in a plurality of adders, 
wherein said plurality of adders are configured Ai to Aan, wherein AN is the highest number of adders of 
said plurality of adders, wherein each I and Q having a particular subscript are added in the adder having 
the same subscript to produce output data comprising IQi to IQiqn; 6B 

collecting and storing in a plurality of registers said output data comprising IQi to IQiqn; (column 5, lines 
10-20) 

collecting, in a multiplexer, from said plurality of registers, the subscript output data comprising only odd 
subscript output data from said output data comprising IQi to IQiqn; fig 3b 



collecting, in a multiplexer, from said plurality of registers, the subscript output data comprising only even 
subscript output data from said output data comprising IQi to IQiqn; and fig 3a 

converting, a digital to analog converter, said odd subscript data and said even subscript data to analog 
data. (Fig 2, item 53) 



Regarding Claim 10, Zhang meets the following limitations of the claim: 



receiving and storing in a plurality of look-up-tables (LUTs), I and Q locations, wherein the I LUTs are 
configured Ii to In, wherein N is the highest number of I LUTs of said plurality of LUTs, wherein the Q LUTs 
are configured Qi to Qx, wherein X is the highest number of Q LUTs of said plurality of LUTs; Abstract; 
(Column 5, lines 21-40); fig 6B 

receiving and adding in a plurality of adders said I and Q locations stored within said plurality of LUTs, 
wherein said plurality of adders are configured Ai to Aan, wherein AN is the highest number of adders of 
said plurality of adders, wherein each I and Q having a particular subscript are added in the adder having 
the same subscript to produce output data comprising IQi to IQiqn; 6B 



collecting and storing in a plurality of registers said output data comprising IQi to IQiqn; (column 5, lines 
10-20) 



Application/Control Number: 10/644,561 Page 8 

Art Unit: 2634 

collecting in a first nnultiplexer only odd subscript output data from said output data comprising IQi to 
IQiqn; fig 3b 

collecting in a second multiplexer only even subscript output data from said output data comprising IQi to 
IQiqn; and fig 3a 

converting In a digital to analog converter said odd subscript data and said even subscript data to analog 
data. (Fig 2, item 53) 



Regarding Claim 12, Zhang meets the following limitations of the claim: 

receiving and storing, in a plurality of look-up-tables (LUTs) I and Q locations, wherein the I LUTs are 
configured Ii to In, wherein N is the highest number of I LUTs of said plurality of LUTs, wherein the Q LUTs 
are configured Qi to Qx, wherein X is the highest number of Q LUTs of said plurality of LUTs; Abstract; 
(Column 5, lines 21-40); fig 6B 

receiving and adding In a plurality of adders said I and Q locations stored within said plurality of LUTs, 
wherein said plurality of adders are configured Ai to Aan, wherein AN is the highest number of adders of 
said 
6B 

plurality of adders, wherein each I and Q having a particular subscript are added in the adder having the 
same subscript to produce output data comprising IQi to IQiqn; fig 6b 

collecting and storing in a plurality of registers said output data comprising IQi to IQiqn; (column 5, lines 
10-20) 

converting in a digital to analog converter said output data comprising IQi to IQiqn to analog data. (Fig 2, 
item 53) 



Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not Identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that the subject matter as a 
whole would have been obvious at the time the invention was made to a person having 
ordinary skill In the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the Invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 

(1966), that are applied for establishing a background for determining obviousness under 

35 U.S.C. 103(a) are summarized as follows: 

1. Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 
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3. Claims 3, 5, 9, and 11 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Zliang(US PAT# 6,430,228). Zliang meets all the limitations of claims 3, 5, 9, and 
ll(see above paragraphs) except disclosing the exact multiplexer configuration wherein nx2 
multiplexers are used. 

At the time the invention was made, it would have been obvious to a person of 
ordinary skill in the art to use various permutations of multiplexers since it Is well-known in 
the art that there are multiple ways to translate multiple signals into one output. For 
instance, Zhang could use two 4x2 and two 2x1 multiplexers to substitute for one 8x1 
multiplexer. In addition, applicant has not disclosed that nx2 multiplexers provides an 
advantage, is used for a particular purpose, or solves a stated problem. One of ordinary 
skill in the art, furthermore, would have expected Applicant's invention to perform equally 
well with one 8x1 multiplexer because it would reduce FPGA programming complexity. 
Therefore, it would have been obvious to one of ordinary skill in this art to modify Zhang to 
obtain the invention as specified in claims 3, 5, 9, and 11. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Harry Vartanian whose telephone number is 571.272.3048. 
The examiner can normally be reached on 10:00-6:30 Mondays to Fridays. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen Chin can be reached on 571.272.3056. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status information 
for unpublished applications is available through Private PAIR only. For more information 
about the PAIR system, see http://pair-direct.uspto.gov. Should you have questions on 
access to the Private PAIR system, contact the Electronic Business Center (EBC) at 866- 
217-9197 (toll-free). 



Harry Vartanian 
Examiner 
Art Unit 2634 
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